Introduction {#sec1-1}
============

MS is a chronic progressive neurological condition. It is estimated that approximately 2.3 million individuals are affected worldwide and this appears to be increasing.\[[@ref1]\] It is one of the commonest cause of disability in young individuals, thus causing severe burden to individuals, their families, and ultimately on societies. While disease modifying treatments help slow the progression, symptomatic treatments are important in helping individuals fulfill their personal, social, and occupational roles and improve quality of life, for as long as possible. Unfortunately symptomatic treatments specifically for MS are lagging behind those for disease modification. It is therefore important that patients are informed, educated, and have access to multidisciplinary teams to manage complex symptoms of MS.

Is it a relapse? {#sec2-1}
----------------

Whenever patients present with symptoms, it is important to clarify if these represent relapse or not.\[[@ref2]\] A relapse is defined as new neurological symptoms that are typical for MS, last longer than 24 h, in absence of a febrile illness. Cognitive and neuropsychiatric relapses can be easily missed. Any symptom that has been going on for 3 months or longer is generally not considered a relapse.

Cognitive and psychiatric symptoms (anxiety, depression, other psychiatric conditions, memory, and executive dysfunction) {#sec2-2}
-------------------------------------------------------------------------------------------------------------------------

Cognitive dysfunction and psychiatric conditions are commonly encountered in MS patients.\[[@ref3]\] Monitoring of MS patients often is biased towards physical disability and therefore these can be overlooked, yet have significant impact on adherence to disease-modifying therapies (DMTs) and quality of life.\[[@ref4]\] Anxiety and depression is particularly common and more prevalent than normal population. Depression can worsen cognitive dysfunction. Cognitive behavior therapy is helpful.\[[@ref5]\] Questionnaires such as Hospital Anxiety and Depression Scale may be used as a quick screening tool.\[[@ref6]\] Further input from a neuropsychologist or psychiatrist may be necessary.

Up to 50% patients will have cognitive impairment within 5 years following clinically isolated syndrome,\[[@ref7]\] and the prevalence increases with progressive stage of the disease. Evidence for treatments for improving cognition is lacking,\[[@ref8]\] and treatments can be difficult to study in a heterogeneous and progressive condition such as MS. From an observational study of treatment for relapsing-remitting multiple sclerosis (RRMS) with interferon beta 1a, there is evidence to suggest early treatment may reverse cognitive impairment.\[[@ref9]\] Intensive neuropsychological rehabilitation therapy is helpful in patients with low level of disability.\[[@ref10]\] Unfortunately there is lack of good trial data to consider specific rehabilitation strategies in wider MS population.\[[@ref11]\]

Fatigue, Sleep, Restless Legs {#sec1-2}
=============================

Fatigue is one of the common causes of loss of quality of life in patients with MS, independent of disability or depression. It is considered the most debilitating symptom and reported by at least 75% of patients.\[[@ref12][@ref13]\] It is difficult to define and often described as lethargy, exhaustion, tiredness, and subjective lack of physical and/or mental energy. Assessing fatigue is difficult as it is a subjective symptom. Fatigue Severity Scale, a patient generated scale, has been validated in assessing impact of fatigue and is useful in clinical practice.\[[@ref14]\] Causes of fatigue are complex and multifactorial. These may relate to central pathological processes, physical disability, pain, poor quality of sleep, and medications. Consider nonpharmacological strategies first. Energy conserving strategies have been shown to be effective.\[[@ref15]\] Aerobic exercises and rehabilitation regimes can be beneficial in some patients.\[[@ref16][@ref17]\] Cooling of body temperature may help in patients with thermosensitive symptoms.\[[@ref18][@ref19]\] Depression is very common and is directly associated with fatigue. Treating depression can improve fatigue.\[[@ref20]\] A review of pharmacotherapies for MS symptoms\[[@ref21]\] found a few small trials with pemoline, 4-aminopyridine, 3,4-aminopyridine, L-carnitine, amantadine, and modafinil. There is very limited evidence for amantadine and modafinil. In our experience, amantadine is not particularly helpful and most patients stop after a brief trial. Modafinil may be particularly suited for those patients with fatigue and hypersomnolence; although, there are long-term safety concerns with modafinil. Pain medications, antispasticity drugs, and anticholinergics for bladder overactivity can cause tiredness, and their use should be reviewed. Other common causes of fatigue, for example, hypothyroidism, vitamin and nutrient deficiencies, and diabetes should be considered, and can be easily excluded.
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Good quality sleep is important in managing fatigue and cognitive symptoms.\[[@ref22]\] Sleep can be disturbed due to pain, bladder dysfunction, and spasticity. Also other sleep disorders\[[@ref23]\] such as chronic insomnia, obstructive sleep apnea (OSA),\[[@ref24]\] hypersomnolence, and narcolepsy can occur in MS. Educate patients with sleep hygiene. Treat pain, spasticity, and bladder symptoms adequately. Sleep diary and sleepiness scale such as Epworth scale may be useful in screening patients for sleep disorders.

Restless limbs are common in MS.\[[@ref23]\] The incidence increases with worsening disability. Consider DOPA agonists for resistant and severe symptoms.

Headache Syndromes, Trigeminal Neuralgia {#sec1-3}
========================================

Headache syndromes are common in MS patients and correlate with disability and quality of life.\[[@ref25]\] Migraine with aura can be a presenting feature in MS.\[[@ref25]\] Apart from treating the headaches with medical treatments, stress and fatigue can often trigger severe headaches and should be identified and managed.

Trigeminal neuralgia is more prevalent in MS patients than the population with 20 times higher risk.\[[@ref26][@ref27]\] In about one-third, this can be bilateral. There is only limited evidence with open label studies that show beneficial effect of pharmacotherapy.\[[@ref27]\] These are gabapentin, alone or in combination with lamotrigine, carbamazepine, also, lamotrigine alone, topiramate, and misoprostol. A systematic review\[[@ref28]\] found that surgical treatments including microvascular decompression are equally beneficial in drug resistant cases.

There is currently no systematic data on prevalence of greater occipital neuralgia and hypoglossal neuralgia in MS.

Pain {#sec1-4}
====

Neuropathic pain is common in MS with point prevalence of 50%, with at least 75% patients having suffered pain within a month of assessment.\[[@ref29]\] It is caused by involvement of sensory pathways. Also spasticity can cause painful spasms and jerks, and management of this is discussed separately. There is very limited evidence for specific drugs for managing pain in MS. Antiepileptic drugs are commonly used in combination with conventional pain medications and the World Health Organization (WHO) recommended step ladder approach should be followed. A recent study (phase 3 trial) of Δ (9)-tetra-hydro cannabinol (THC)/cannabidiol (CBD) oral spray for pain did not meet primary endpoint.\[[@ref30]\] Further subanalysis suggests that some patients may benefit and needs further consideration. A large, randomized, double-blind trial of duloxetine showed significant pain control.\[[@ref31]\] There is some evidence of treatment effect for gabapentin, pregabalin, lamotrigine, and topiramate from small mostly open label trials.\[[@ref32]\]

Visual disturbance (diplopia, oscillopsia, visual impairment, Pulfrich phenomenon) {#sec2-3}
----------------------------------------------------------------------------------

Oculomotor disorders are common, but underdiagnosed in MS.\[[@ref33]\] These occur due to lesions in brain stem and cerebellum. Gaze abnormalities cause internuclear ophthalmoplegia (INO), wall-eyed bilateral internuclear ophthalmoplegia (WEBINO), one and half syndrome, sixth-nerve palsy, and less commonly involvement of third and fourth. Saccadic intrusions, and nystagmus can cause reduced visual acuity and oscillopsia. Vestibular involvement causes skew deviation resulting in vertical diplopia, ocular tilt reaction, and ataxia. Detailed examination of eye movements is important in localizing lesion and treating accordingly. Antiepileptic drugs are often used for disorders of saccadic intrusions. Nystagmus, in particularly pendular, can be quite distressing and difficult to treat. Drugs such as baclofen, gabapentin, memantin, 3,4-diaminopyridine, fampridine, and botulinum toxin injections have been shown to have some benefit.\[[@ref8]\] Memantine should be used with caution as it can make MS symptoms worse.\[[@ref34]\] Other nonpharmacological strategies such as prism and patching of one eye may be considered where appropriate.

Optic neuritis occurs in 50% cases of MS,\[[@ref35]\] and can be the presenting syndrome in up to 20%.\[[@ref36]\] While majority of patients (90%) make normal to near normal recovery, most patients experience chronic sequelae.\[[@ref37]\] These include; scotomatas, decreased contrast sensitivity, color desaturation, stereoillusion (Pulfrich phenomenon). Input from neuro-ophthalmological services should be sought in assessment and management of various visual symptoms.

Vestibular Symptoms {#sec1-5}
===================

True vertigo occurs in 20% patients with MS and about 78% have symptoms related to impaired balance. These usually relate to brainstem lesions. Benign paroxysmal positional vertigo (BPPV) is still the commonest cause of positional vertigo in MS, though MS lesions can mimic this occasionally.\[[@ref38]\]

Speech and Swallowing {#sec1-6}
=====================

Swallowing difficulties are common in MS patients and estimated between 24 and 55%.\[[@ref39][@ref40]\] These occur as disability progresses and typically occur with brainstem lesions, as well with severe cognitive impairment. These lead to poor quality of life, malnourishment, and risk of aspiration pneumonia.

Speech can be affected as a result of bulbar dysfunction, cerebellar syndrome, fatigue, dry mouth (local causes, anticholinergics), slow thinking, and low mood. Speech and language therapists are instrumental in assessment and management of swallowing and speech.\[[@ref41]\]

Tremors and Ataxia {#sec1-7}
==================

Tremors are common in MS and occur in 40-60% of patients.\[[@ref42]\] Tremors can be postural as well as kinetic and can be quite difficult to treat. Case reports and small studies provide scant evidence for specific treatments. Isoniazide in high doses, carbamazepine, propranolol, glutethmide, 4-aminopyridine, and topiramate have been reported to provide some benefit.\[[@ref42][@ref43][@ref44]\] A trial with cannabinoids was negative.\[[@ref45][@ref46]\] Physiotherapy, orthoses, and limb cooling may be beneficial.\[[@ref42]\] For severe treatment resistant tremor thalamotomy or thalamic stimulation has been tried to some degree of success.\[[@ref47]\]

Management of ataxia is difficult and treatment is supportive only. A Cochrane review in 2007\[[@ref48]\] found no evidence for specific treatments. A systemic review of trials with physical therapies showed some beneficial effect.\[[@ref49]\]

Weakness {#sec1-8}
========

Weakness is a common (70%) and disabling symptom amongst MS patients.\[[@ref50]\] It not only can result in loss of function, but also painful contractures in long term. Physical therapy, aerobic exercises, and assistive devices can be helpful.\[[@ref51]\] 4-aminopyridine\[[@ref52]\] can help with fatigue and temperature related weakness, but long-term use is limited by short duration of action and side effects. A slow release preparation appears to be better tolerated and effective.

Spasticity {#sec1-9}
==========

Up to 90% of the patients with MS will experience spasticity during the course of their disease.\[[@ref53]\] It is a painful disabling symptom and significantly limits quality of life. Aim of managing spasticity\[[@ref54]\] is to improve discomfort, mobility, posture, carer burden, maintain hygiene, and improve body image. Also in long-term, these help prevent contractures and skin ulcers. There is very limited, good quality evidence for treatments in spasticity and is derived from trials in MS as well as other neurological conditions.\[[@ref47][@ref55][@ref56]\] Quantifying spasticity is difficult and clinical scale such as Ashworth scale that is commonly used has significant limitations.\[[@ref57][@ref58]\] It does not correlate well with disability and is not sensitive to change. To assess treatment effect, patient generated questionnaires such as MSSS and functional assessment such as 25 foot walk time may be practical and useful in clinical practice.\[[@ref59][@ref60]\] Nonpharmacological treatments such as physiotherapy and orthotic devices can be helpful.\[[@ref16]\] In pharmacotherapy,\[[@ref8]\] gamma-aminobutyric acid-ergic (GABAergic) drugs such as baclofen or gabapentin may be considered as first line treatments. Clonazepam may be helpful particularly for bed time spasms. Other alternatives such as tizanidine (alpha-2 adrenergic) or dantrolene (blockade of calcium release in muscle) may be considered. Intramuscular botulinum toxin\[[@ref60][@ref61]\] can be effective, particularly in localized spasticity. A recent trial with THC/CBD (Nabiximol) in MS showed benefit in patient-reported outcomes.\[[@ref62]\] This can be tried in patients that have failed other common therapies. In nonresponders, it should be discontinued after trial of 4 weeks. A small trial of low dose Naltrexone in PPMS patients showed significant improvement in spasticity\[[@ref63]\] (using Ashworth Scale as well as Visual Analogue Pain Scale). Intrathecal baclofen\[[@ref64]\] can be helpful usually as a palliative measure in severely disabled, nonambulatory patients (Expanded Disability Status Scale (EDSS) \> 7), and in a few well-selected ambulatory patients. This treatment needs to be undertaken in specialist units, wherein patients can have close access for review and managing any adverse events that may occur. These drugs are often associated with significant side effects. Also patients can depend on their spasticity to maintain posture, or weight-bear, reducing spasticity can worsen function. Close review is therefore important. Other factors such as pain, ulcer, bladder infection, and constipation can increase spasticity, and therefore should be looked for and treated.

Gait {#sec1-10}
====

Gait may be affected due to weakness, spasticity, ataxia, and lack of sensation. It is important to optimize pain and spasticity treatment. Walking aids should be considered where appropriate. Physiotherapy,\[[@ref65]\] aerobic exercises,\[[@ref56]\] cooling body temperature,\[[@ref18]\] and appropriate foot orthoses (AFO; foot drop splint, foot up splint) can improve gait.

Other specific measures like dalfampridine,\[[@ref66]\] a metabolite of 4-aminopyridine, has shown to improve gait in a recent trial. There was improvement in 25-foot timed walk and improvement in patient-reported outcomes. Functional electrical stimulation (FES) can help with gait difficulties in some patients with foot drop who are able to weight-bear.\[[@ref67]\]

Bladder {#sec1-11}
=======

During the course of MS, almost all of the patients will experience some bladder symptoms and these become prevalent as the disability progresses.\[[@ref68]\] Patients often have combination of detrusor overactivity, initiation and emptying, and detrusor sphincter dyssynergia. In symptomatic patients, initial assessment with intake and output chart can be helpful, especially for considering nonpharmacological therapies, for example, reducing excessive caffeinated drinks, avoiding fluid intake at bed time, and moderating intake as per thirst rather than compulsive intake. When considering treatment for symptoms of predominant bladder overactivity (urgency, frequency, urge incontinence, and nocturia), it is useful to exclude impaired bladder emptying, and this can be easily done with bladder ultrasound scan to measure post void volume. A volume of 100 ml or more or more than one-third of bladder volume would suggest impaired emptying, and therefore can cause urinary retention with anticholinergic treatments used for bladder overactivity. Pelvic floor exercises and behavior therapy has shown to help bladder frequency or urgency.\[[@ref69][@ref70]\] While robust clinical trial evidence is limited,\[[@ref71]\] a number of anticholinergic drugs are used commonly as first-line pharmacotherapy. These include oxybutynin, trospium, tolterodine, propiverine, solifenacin, derifenacin, and mirabegron. Mirabegron, the only B3 adrenoceptor agonist, appears to be equally effective and with less incidence of side effects such as dry mouth.\[[@ref72]\]

There is good evidence that desmopressin can help with nocturia or day time frequency.\[[@ref73]\] Its frequent and long-term use can cause significant hyponatremia, particularly in elderly. Therefore its use should be closely monitored.

Randomized, double-blind, placebo-controlled trials of cannabinoids failed to meet primary end points, but there was evidence of improvements in patient-centered measures.\[[@ref46]\]

There is some lower grade evidence for intravesical capsaicin (vanilloids), and this may not be available easily.\[[@ref71]\]

In patients that have failed behavior therapy and oral treatments, there is robust evidence for effective treatment using detrusor injection with onabotulinum toxin-A.\[[@ref74]\]

On failure of these treatments, consider intermittent self-catheterization or long-term catheterization.

Patients who have significant post void residual volume, hesitancy likely have impairment of emptying and/or detrusor sphincter dyssynergia. Lower abdominal pressure and external bladder stimulation with a vibrator may be useful in helping emptying bladder.\[[@ref75]\] Intermittent, long-term, or suprapubic catheter may be considered. This will depend on patient\'s disability and carer support. Urodynamic studies may be helpful to clarify the defect precisely before any intervention is undertaken.

Bowel {#sec1-12}
=====

Bowel symptoms are common in MS.\[[@ref76]\] In a large survey, 68% patients had constipation and/or fecal incontinence.\[[@ref77]\] There is limited good quality for specific treatments and treatments are of empirical nature. Bulking laxatives are commonly used. Biofeedback training has been shown to help with incontinence.\[[@ref78]\] Some patients may benefit from transanal irrigation treatment.\[[@ref79]\] Sacral nerve stimulation may be considered where other treatments have failed.\[[@ref80]\] This is only possible in specialist units and the study data while promising is quite small, and positive results may relate to careful patient selection.

Sexual Dysfunction {#sec1-13}
==================

Sexual dysfunction is very common in sufferers of MS. Up to 90% of patients can experience some form of difficulty.\[[@ref81]\] Often patients find it hard to discuss this, be it with their partners or with their healthcare professionals. This can make it difficult to get help, put strain on relationships, and cause significant negative impact on quality of life. Women can experience loss of sensation, lack of desire, dyspareunia, and anorgasmia.\[[@ref82]\] Men can experience erectile dysfunction, lack of libido, and anorgasmia.\[[@ref83]\] These may be secondary to medications such as antidepressants (some better than others), anticholinergics, and antiepileptics. There is limited trial evidence for specific treatments. It is important to review medication and withdraw if likely cause. Treat any depression. It is helpful to manage fatigue better, plan sexual activity, and using lubricants. Counseling with advice on open discussion, intimacy, and nongenital stimulation is helpful. Phosphodiesterase-5 (PDE-5) inhibitors are helpful for erectile dysfunction in men, as well as improve orgasmic function in women.\[[@ref84]\] Other treatments for erectile dysfunction such as intracavernous alprostadil may be used. For failure of ejaculation during sexual intercourse, penile vibratory stimulation can be helpful; this can be further enhanced by oral midodrine.\[[@ref83]\]

General considerations {#sec2-4}
----------------------

Team approach is important. MS nurses play a crucial role. When prescribing treatments, it is important to follow local regulations and many drugs or treatments may not be licensed and may need special permission from regulators. Individual treatments can be expensive to patients or health authorities, and it is important to consider cost effectiveness for the patient and to the society in general.

There is high usage of complementary alternative treatments amongst MS patients. This reflects not only the limitation of modern medicine, but also patient\'s desire to feel empowered and in control. It is important that the patients are well-informed, educated, and involved in deciding their treatments.
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